UV-vis analyses were performed using Thermo Spectronic Unicam UV500 Spectrophotometer.
Atomic emission measurements were performed using Perkin Elmer AAnalyst 300 spectometer.
Dynamic Light Scattering analyses were performed using a Malvern Zetasizer Nano ZS (Malvern Instruments Ltd, UK) at 25ºC and a 173° angle relative to the source. The hydrodynamic diameter distributions were obtained by volume using the software package of the apparatus. Each curve represents the average of 3 measurements (16 runs each). Prior to analysis, all solutions were filtered and degassed.
Synthesis
All reagents and chemicals were of reagent grade quality and purchased commercially. 1 H and 13 C NMR spectra were recorded on a Bruker 300 MHz spectrometer. 1 H NMR chemical shifts δ are reported in ppm referenced to residual solvent signal (DMSO-d6 or CD3CN).
Scheme S1. Synthesis of receptor 1. Reagents and conditions: i) H2, Pd/C, MeOH-THF, 12h, rt, quantitative; (ii) methanol, 72 h, rt, 95%; (iii) methanol, 48 h, rt, 90%.
Preparation of compound S1. To a solution of 3,4-dimethoxy-3-cyclobutane-1,2-dione (2.00 g, 14.1 mmol) in MeOH (20 ml) was added 3,5-bis(trifluoromethyl)aniline (2.40 ml, 15.5 mmol, 1.1equiv) was added at room temperature. After being stirred for 3 days the reaction mixture was filtered, and the collected solid material was washed with MeOH. The obtained light yellow solid was dried in vacuo to give desired product S1 (4.54 g, 13.4 mmol, 95% To the solution of amine (590 mg, 1.80 mmol) in MeOH (10 ml) was added a compound S1
(644 mg, 1.90 mmol) at room temperature. The mixture was stirred at room temperature for 2 days. The reaction mixture was filtered, and the collected solid material was washed with 
UV-vis titration experiments
The UV-Vis titration was performed using Thermo Spectronic Unicam UV500
Spectrophotometer at 298K in acetonitrile. In each case, a 2500 μL of freshly prepared 3.14×10 -5 M solution of receptor was added to a cuvette and small aliquots of TBAX, containing constant concentration of the receptor, were added and a spectrum was acquired after each addition. In the case of ion pair titration receptor was firstly pretreated with one equivalent of KPF6 or NaClO4 (refers to receptor). The resulting titration data were analyzed using BindFit (v0.5) package, available online at http://supramolecular.org c fitting produced a high error rate, the results obtained does not match to any of models; d deprotonation.
Attempts were made to fit the data from sulfate titrations to 4:1 binding mode using HypSpec however no reliable data were obtained. Although we could fit the data well with low error the calculated stability constants vary significantly depending on initial stability constants estimated. 
NMR TITRATION
The 1 H NMR titration was performed on a Bruker 300 spectrometer, at 298K in CD3CN. In each case, a 500 μL of freshly prepared 3.55 mM solution of receptor 1 was added to a 5mm NMR tube. In the case of ion pair titration receptor was firstly pretreated with one equivalent of KPF6 (refers to receptor). Then small aliquots of solution of TBAX, containing 1 at constant concentration, were added and a spectrum was acquired after each addition. The resulting titration data were analyzed using BindFit (v0.5) package, available online at http://supramolecular.org 
EXTRACTION EXPERIMENTS -ATOMIC EMISSION SPECTROSCOPY
General procedure: A solution of receptor in chloroform (1 ml, 2 mM) and 0.5 M aqueous K2SO4 were mixed thoroughly for 5 minutes in a vial (prolongation of the extraction time had no effect on the results obtained). The vial was allowed to stand to fully separate the two phases. Then 0.5 mL of organic phase was taken and diluted to 5 mL with ethyl acetate. The potassium concentration in organic phase was determined by atomic emission spectroscopy (AES). For receptor 1 back extraction experiment was also performed. Specifically, separated organic phase (1 ml) after extraction with 0.5 M aqueous K2SO4 solution was mixed thoroughly with deionized water (1 ml) for 5 min. After phase separation the organic phase was taken (0.5 ml), diluted to 5 mL with ethyl acetate and analyzed. 
EXTRACTION EXPERIMENTS -MASS SPECTROMETRY

EXTRACTION EXPERIMENTS -ION CHROMATOGRAPHY
General procedure: A solution of receptor 1 in chloroform (2 ml, 5 mM or 20 mM) was intensive shaking with aqueous mixture (pH 6.0-7.5 depending of the salts used; above pH 8 there is no phase separation probably due to the receptor deprotonation. This eliminates direct use of basic salts such as hydrogen phosphates or phosphates) of suitable salts 5 mM each (2 ml) for 5 minutes. Then 1 mL of aqueous phase was taken and tenfold diluted. The concentration of chloride, bromide, nitrite, nitrate and sulfate anions in aqueous phase was determined by high performance ion chromatography (HPIC). In the case of back extraction 1 ml of organic phase after extraction was taken and intensive shaking with deionized water (4 x 2 ml). Collected aqueous phases were combined, diluted to 10 ml and analyzed. Differences in retention times ( Fig.37 and Fig.38-39 ) result from the use of other equipment. Table S3 . The numbering scheme of all heavy atoms in the ligand molecule used for each X-ray structure is presented in Figure S40 . Thermal ellipsoid plots for each structure are collected in Figure S41 . [1×Na2SO4]
The X-ray measurement of pale yellow prism-like specimen of program. 2 The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. 3 The integration of the data using a monoclinic unit cell yielded a total of 68818 reflections to a maximum θ angle of 25.05° (0.84 Å resolution), of which 23682 were independent (average redundancy 2.906, completeness = 99.2%, Rint = 6.56%, Rsig = 9.13%) and 13039 (55.06%) were greater than 2σ( < 2θ < 45.76°. Data were corrected for absorption effects using the Multi-Scan method (SADABS). 4 The ratio of minimum to maximum apparent transmission was 0.735. The calculated minimum and maximum transmission coefficients (based on crystal size) are 0.919 and 0.976.
The structure was solved and refined using SHELX 6,7 software package using the space group During the structure refinement number of restraints were applied to preserve reliable geometry of the molecules. Because disordered fragments are in relative close proximity restraints for atomic displacement parameters of selected C, O, and F atoms were also used.
All major component non-hydrogen atoms were refined anisotropically. hydrogen atoms were placed in calculated positions and refined within the riding model. The temperature factors of hydrogen atoms were not refined and were set to be equal to 1.2 or 1.5 times larger than Ueq of the corresponding heavy atom. The atomic scattering factors were taken from the International Tables. 9 Molecular graphics was prepared using program Mercury 3.9 10 and Diamond 4. 11 Thermal ellipsoids parameters are presented at 30% probability level in Figure   S41 a) separately for molecules A to D.
Due to the severe disorder of the highly defected crystal resulting in its relatively weak scattering power and necessity of use of large number of refined parameters two Alerts level B are present in the check CIF, whereas the final discrepancy factor is quite high. This is however justified in case of such heavily disordered and relatively large structure.
[1×KNO3]
The X-ray measurement of pale yellow prism-like specimen of [1×KNO3] with approximate dimensions 0.142×0.179×0.404 mm was performed at 130(2) K on a Bruker D8 Venture Photon100 diffractometer equipped with a TRIUMPH monochromator and a MoKα fine focus sealed tube (λ = 0.71073 Å). A total of 2420 frames were collected with Bruker APEX3
program. 2 The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. 3 The integration of the data using a triclinic unit cell yielded a total of 94264 reflections to a maximum θ angle of 26.00° (0.81 Å resolution), of which 13061
were independent (average redundancy 7.217, completeness = 99.9%, Rint = 2.67%, Rsig = reflections above 20 σ(I) with 5.035° < 2θ < 52.65°.Data were corrected for absorption effects using the Multi-Scan method (SADABS). 4 The ratio of minimum to maximum apparent transmission was 0.951. The calculated minimum and maximum transmission coefficients (based on crystal size) are 0.903 and 0.964.
The structure was solved and refined using SHELX 6,7 software package using the space group The asymmetric part of the unit cell consists of two ligands (denoted A and B) and two KNO3 ionic pairs. In the structure three out of four CF3 groups are disordered over three positions.
The occupancy ratio of these fragments were refined. Moreover, symmetry independent part of the cell contains disordered solvent molecules identified as diethyl ether and acetonitrile sharing the same place. The latter molecule has two alternative orientation. As the sum occupancy of the disordered solvent molecules is set to be 1 with each component free to refine the sum formula of the crystal is non stoichiometric.
The non-hydrogen atoms, including major component disordered moieties, were refined anisotropically. Most of hydrogen atoms were placed in calculated positions and refined within the riding model. Position and temperature factors of four hydrogen atoms engaged in hydrogen bonds were refined. The temperature factors of all other hydrogen atoms were not refined and were set to be either 1.2 or 1.5 times larger than Ueq of the corresponding heavy atom. The atomic scattering factors were taken from the International Tables  9 . Molecular graphics was prepared using program Mercury 3.9 10 and Diamond 4 11 . Thermal ellipsoids parameters are presented at 50% probability level in Figure S41 b) separately for molecules A and B.
[1×H2O]
The X-ray measurement of colorless plate-like specimen of were not refined and were set to be equal to 1.2 times larger than Ueq of the corresponding heavy atom. The atomic scattering factors were taken from the International Tables   9 Molecular graphics was prepared using program Mercury 3.9 10 and Diamond 4 11 . Thermal ellipsoids parameters are presented at 50% probability level in Figure S41 c) . Fig. S42 . Distribution of the hydrodynamic diameter of 1 (3.11 mM in CH3CN) and 1 eq. KPF6 and 5 eq. TBA2SO4. Fig. S43 . 1 H DOSY NMR spectrum of receptor 1 (3.04 mM) in CD3CN.
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Fig. S44.
1 H DOSY NMR spectrum of receptor 1 (3.04 mM) with 1 eq. TBAPF6 in CD3CN.
Fig. S45.
1 H DOSY NMR spectrum of receptor 1 (3.04 mM) with 1 eq. KPF6 and 0.25 eq. TBA2SO4 in CD3CN.
